Racial differences on mental test scores are some of the most well-documented findings in the study of individual differences, yet only in the past 10 years have neuropsychologists undertaken serious examination of ethnic and related demographic concomitants of neuropsychological test performance. The present study examined performance differences for blacks and whites on 14 separate measures of short-term memory. Using a nationally srratzfied (gendel: race, age, SES, region, and community size) population proportionate sampling plan, 168 black and 983 white children and adolescents (ages 5 years to 19 years) were tested. Age corrected deviation scaled scores (mean of 10 and SD of 3) were calculated at 1 year intervals using the method of rolling weighted averages. In sharp contrast to typical findings with intellectual and most other aptitude measures, only one significant diSference occurred across race on any of the 14 measures of memory. 0 1997 National Academy of Neuropsychology A great deal is known about cultural differences and other demographically related nominal variables on tests of intelligence and personality (e.g., Jensen, 1980; Reynolds, 1995) . However, there is a dearth of research on the effects of demographic factors in neuropsychological assessment. Helms (1992) has argued that neuropsychological tests may be affected by cultural factors for three major reasons:
112
J. W Mayfeld and C. R. Reynolds to the examination and/or the examiner, and differences in the reliability of measurement, validity of the interpretations of performance, and in the content validity of the items and the item selection process. All of these factors may be evident to some degree for any ethnic minority or possibly even across gender for neuropsychological tests, despite the lack of such findings for intelligence tests. The use of neuropsychological tests with Hispanic populations has attracted the most attention thus far (e.g., Ardila, Rosselli, & Puente, 1994; Arnold, Montgomery, Castaneda, & Langoria, 1994) . There is surprisingly little research on blackwhite performance differences on measures of neuropsychological function. But, in fact, there is very little research that considers the influence of demographic variables on more strictly neuropsychological test results, and some of the primary works in the field do not discuss the issue or its relationship to diagnosis (e.g., Golden, 1981; Golden, Zillmer, & Spiers, 1992; Mapou & Spector, 1995) . Demographic variables do have a significant influence on test performance on any number of tasks. Often, neuropsychologists ignore such factors during test interpretation or believe that because brain function is being evaluated, demographic variables may be irrelevant. Systematic effects of many demographic variables have been noted on numerous tasks as illustrated by even simple tasks like Coding and Digit Symbol (some of the most sensitive of all the Wechsler tasks to neurological trauma) from the Wechsler Scales where females (both black and white) consistently outscore males, (e.g., see Reynolds & Gutkin, 1981) . Whether using a level of performance approach or an ipsative profile analysis, ignorance of such robust findings could mislead the clinician, particularly when drawing inferences about organic contributions to performance.
For such tests as the Wechsler scales, the major studies of demographic influence on scores have occurred as a function of research involving the standardization samples of these instruments (e.g., Kaufman, McLean, & Reynolds, 1988; Reynolds & Gutkin, 1981; Reynolds, Chastain, Kaufman, & McLean, 1987) . The failure to provide well, stratified samples in the development and standardization of neuropsychological tests has been one major inhibiting factor in efforts to document and to understand demographic, especially racial and ethnic, influences on tests that are commonly used in neuropsychology (e.g., see Reynolds, in press ). Other writers have reached similar conclusions. The manual for the HRNB contains no standardization or normative data, yet age and other demographic variables are correlated with the test results. This greatly complicates test interpretation for individuals (Dean, 1985) who may not be members of the Anglo mainstream culture.
The approximately 1 standard deviation difference between American blacks and whites on tests of general cognitive ability is one of the best documented of all findings in psychology (e.g., Jensen, 1980; Reynolds, 1995) . The reasons for this finding continue to be debated and discussed (e.g., Hermstein & Murray, 1994; Reynolds & Brown, 1984) ; as yet, we do not know precisely why it occurs. Given this status, it continues to be surprising so little work has been directed at this issue by neuropsychologists in the traditional journals of the field. Memory, as a cognitive skill, is a crucial area of assessment in neuropsychology and is an area in which black-white differences manifest themselves quite differently relative to other cognitive tasks.
Much has been written and a considerable amount of empirical research evidence has accumulated around the issue of ethnic bias and the comparability of interpretations of intelligence and related aptitude measures across the ethnic designations of black and of white, thus evaluating the question of differential validity of these tests (e.g., see Reynolds, 1995 , for a thorough review). Seldom does evidence of differential validity emerge. Despite the substantial number of studies published in this area, only one has dealt yet with the differential structure and potential ethnic bias of measures of memory (Mayfield & Reynolds, 1995) . These authors evaluated the structure of the Test of Memory and Learning (TOMAL: Reynolds & Bigler, 1994a) and found it to be comparable for blacks and whites.
There is, however, evidence to suggest that memory processes may not behave across groups of blacks and whites in a manner consistent with other cognitive tasks. Jensen and Figueroa (1975) report that blacks and whites differ in mean levels of performance on forward and backward digit span, but the difference is twice as large on backward recall versus forward recall. At young ages, when forward recall only is considered, black children have higher mean levels of performance on a variety of memory tasks relative to white children (e.g., Kamphaus & Reynolds, 1987) . Black-white differences on subscales of the Wechsler scales are also typically reduced on subtests wherein short-term memory is highly salient (e.g., Reynolds & Gutkin, 1981) especially when overall ability levels are controlled (Jensen & Reynolds, 1982; Reynolds & Jensen, 1983; Scholwinski & Reynolds, 1985) . Black children tend to have strengths in some memory skills (Kamphaus & Reynolds, 1987) but no comprehensive analysis of black-white differences on a comprehensive set of memory tasks including simple, complex, sequential, spatial, and free recall tasks has been completed. It has long been suggested that smaller black-white differences on memory tasks is due to the simplicity of most measures of memory (e.g., see Herrnstein & Murray, 1994, and Jensen, 1980 , for reviews of this position). Memory tasks are sometimes simple (e.g., digit recall) but they may also be relatively complex as in some associative and story-recall procedures or when an interference task is invoked. The question of the influence of ethnicity on multiple forms of memory remains largely unanswered and must be considered by the neuropsychologist when interpreting nueropsychological test performance of minority group members. Recent interest in clinical memory assessment in the diagnostic and planning process in schools and in rehabilitation facilities heightens the need to address this question. The availability of a broad assessment of multiple aspects of memory with a nationally representative sample makes this investigative process feasible. Thus, the current investigation sets out to assess the appearance and pattern of black-white differences on a wide array of memory tasks. The 14 tasks investigated are described in Table 2 .
The Test of Memory and Learning (TOMAL; Reynolds & Bigler, 1994a ) is a recently published comprehensive memory battery standardized for use with ages 5 year, 0 months, 0 days, through 19 years, 11 months, 30 days. The TOMAL is composed of a core battery of 10 subtests (5 verbal, 5 nonverbal) formally divided into a verbal memory scale and a nonverbal memory scale, and is particularly well suited to the current investigation due to its breadth of memory tasks. A combination of these scales forms the composite memory scale. Four supplementary subtests (3 verbal, 1 nonverbal) are present and may be substituted for a core subtest when a core subtest is not given, is spoiled, or is inappropriate for a particular examinee. These subtests are also used in the derivation of certain supplementary scale indexes, including the Sequential Recall Index, Free Recall Index, Associative Recall Index, Learning Index, and the Attention/Concentration Index. A delayed recall procedure is also provided that is based on recall of stimuli for the first four subtests of the core battery and yields a delayed recall index. Each TOMAL subtest is scaled to a mean of 10 and a standard deviation of 3. Scale indexes are also scaled to a familiar metric, having a mean of 100 and a standard deviation of 15. Table 1 summarizes in list form the subtests and summary or composite scores available with the TOMAL. Table 2 provides a description of each subtest.
The TOMAL manual (Reynolds & Bigler, 1994b ) provides a variety of information on the TOMAL and its development. Also included is a brief summary of factor analytic data relative to the composition of the TOMAL composite scores. An extensive presentation of factor analytic evaluations of the TOMAL has been provided by Reynolds and Bigler (1996) . Reliability of performance on the various TOMAL subtests is quite good, with most subtests yielding coefficient alpha reliability estimates in the .9Os from age 5 years through 19 years 11 months, 30 days, thus providing accurate true score estimation for such a comparative study. 
METHOD

Subjects
Subjects for the current study consisted of the standardization sample of 1,342 individuals who were tested to develop the normative tables for the TOMAL. This sample ranges from age 5 years, 0 months, 0 days, to 19 years, 11 months, 30 days. The TOMAL sample was stratified initially on the basis of estimates of the 1990 United States Census and it was later corrected on the basis of updated reports through 1992. Based on these census estimates, the desired proportions of individuals in various demographic categories were determined. Population proportionate sampling was used to ensure the representativeness of the norms relative to the general, normal population of the United States. The demographic characteristics considered in deriving the population proportionate sampling plan included age, gender, ethnicity, socioeconomic status, geographic region of residence, and urban/rural residence. Tables 3 and 4 provide more extensive details regarding the characteristics of the sample of 1,342 children that were sampled from 17 states including California, Colorado, Florida, Georgia, Maine, Maryland, Massachusetts, Michigan, Minnesota, New Hampshire, New York, North Carolina, Ohio, Pennsylvania, Texas, Utah, and Washington. The 168 black children and 983 white children from the sample were used for analyses in this study that contrast blacks and whites on the TOMAL. following a demonstration of the examiner. and are reminded only of items recalled incorrectly. As with WSR, trials continue until mastery is achieved or until eight trials have been attempted. Object Recall. The examiner presents a series of pictures, names them. has the examinee recall them. and repeats this process across four trials. Verbal and nonverbal stimuli are thus paired and recall is entirely verbal. creating a situation found to interfere with recall for many children with learning disabilities but to be neutral or facilitative for children without disabilities. Abstract Visual Memory. A nonverbal task. AVM Assesses immediate recall for meaningelss figures when order in unimportant. The examinee is presented with a standard stimulus and required to recognize the standard from any of six distracters. Digits Forward. A standard verbal number recall task. DSF measures low-level rote recall of a sequence of numbers. Visual Sequential Memory. A nonverbal task requiring recall of the sequence of a series of meaningless geometric designs. The ordered designs are shown followed by a presentation of a standard order of the stimuli and the examinee indicates me order in which they originally appeared. Paired Recall. A verbal paired-associative learning task is provided by the examiner. Easy and hard pairs and measures of immediate associative recall and learning are provided. Memory-for-Location. A nonverbal task that assesses spatial memory. The examinee is presented with a set of large dots distributed on a page and asked to recall the locations of the dots in any order. SUPPLEMENTARY Manual Imitation. A psychomotor visually-based assessment of sequential memory where the examinee is required to reproduce a set of ordered hand movements in the same sequence as presented by the examiner. Letters Forward. A language-related analog to common digit span tasks using letters as the stimuli in place of numbers. Digits Forward. This is the same basic task as Digits Forward except the examinee recalls the numbers in reverse order. Letters Backward. A language-related analog to the Digits Backward task using letters as the stimuli instead of numbers.
Black-White Differences in Memory Test Pe$ormance
Instrument
All core and supplementary subtests of the TOMAL were used for the present study (see Table 1 ). The Delayed recall Subtests were deleted due to their restricted range and supplementary nature. The 14 subtests used in the analyses have been previously described in Table 2 .
Procedure
Prior to examining the pattern of score differences for any two groups on a common set of tasks, it is necessary to establish that the latent structure of the variables is common across the variables if there exists a significant correlation among the variables (e.g., see Jensen, 1980; Nesselroade & Cattell, 1988; Reynolds, 1982b; Reynolds & Brown, 1984) . To establish the comparability of the structure of the 14 TOMAL subtests across ethnicity for blacks and for whites, the seminal work of Mayfield and Reynolds (1995) was reviewed and extended. Following the statistical procedures of Reynolds and Bigler (1996) and the recommendations of Reynolds (1982b) , the correlation matrices for all 14 TOMAL subtests were submitted to principal factor analyses using correlation matrices derived (from standard scores) separately for blacks and for whites. Since Reynolds and Bigler (1996) had determined the TOMAL to have four-factors that best fit its structure for the combined sample, four factors were extracted (see Reynolds, 1982b , for an explanation) for each ethnic group and (replicating Reynolds & Bigler, 1996) oblique rotations via Promax were undertaken as were orthogonal rotations using the Varimax procedure.
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Despite the plethora of factor analytic techniques available, or perhaps because of the many methods available, the choice of an approach remains largely subjective. As a new area of work, exploratory approaches to the data are most appropriate and allow the examination of the similarity of the data across groups as opposed to confirmatory models which (despite their name) tend to focus on differences. There are many procedures available for rotation, and Varimax was chosen as one technique in the current study because it tends to add clarity to the factor structure and maintains independence of the factors derived. However, orthogonal solutions to cognitive structures may be inappropriate since all mental abilities are in fact positively correlated. Promax was chosen then as an oblique procedure for rotation because it has the virtue of approximating simple structure, and it allows the natural intercorrelation of the underlying factors to be seen and to influence the analyses. Promax may also maximize the ability to discriminate among factors, maximizing the variance accounted for by each factor thus adding clarity to the data, intending to produce maximally useful solutions clinically if perhaps of less interest to the theoretical purist. To assess the potential for ethnic bias, the structure reported by Reynolds and Bigler (1996) , which used these rotational methods, also had to be applied to the separate groups.
Once the various solutions were calculated, coefficients of congruence were determined to assess the similarity of the structures across groups (e.g., see Cattell, 1978 and Gorsuch, 1988) . Coefficients of congruence (I,) of .90 or higher are taken to indicate a high degree of similarity that typically carries the designation of factorial invariance. Additionally the salient variable similarity index, s, was calculated using a formula from Cattell (1978) . The s is a nonparametric measure of the similarity of two factors that is evaluated via a significance test of its difference from 0. The s is not a measure of shared variance as is r, even though both are essentially ratios and can range in value from -1 .OO to + 1 .OO with 0.0 indicating the lack of a relationship. Reynolds and Harding (1983) argue that if I-, and s are in agreement as to the outcome of the analysis, no further analyses are necessary to determine the similarity (or lack thereof) of the latent structure of a set of common variables as presented here. A value of 2 .20 was taken to denote salience in the calculation of s. With 4 factors and 14 variables, any value of s equal to or exceeding 0.65 will always be statistically significant at p < .05.
Since the four-factor solution was determined to be the best fit to the data for the combined sample, this solution was forced from the data separately for the black and the white samples. The method of principal factors with R2 as initial communality estimates and rotations to approximate simple structure via Promax and Varimax was applied to the intercorrelation matrix of the 14 subtests separately for each ethnic grouping (i.e., black and white).
Since the 14 subtests of the TOMAL are correlated, a multivariate analysis of variance (MANOVA) was calculated to compare the mean levels of performance across racial groupings using the 1995 version of SAS (Statistical Analysis Systems). All four available tests of the multivariate F were calculated and exact F statistics selected. Follow-up univariate F-tests were conducted using the same SAS program and appropriate options. 
RESULTS AND DISCUSSION
Tables 5 and 6 present the rotated four factor solutions for the Promax and Varimax rotations, respectively. These factors appear to represent factors similar to those proposed by Reynolds and Bigler (1996) for the combined sample. The coefficients of congruence indicate that, regardless of the method of rotation (oblique or orthogonal), the latent structure of children's memory, at least as assessed by the TOMAL, is constant for blacks and whites. The values of s for each comparison are also statistically significant in each case bolstering the argument for comparability of the latent structure of the TOMAL for these two ethnic groups. The designation of each factor continues to be reasonable as suggested in prior research as well: Factor 1, Complex Memory; Factor 2, Sequential Recall; Factor 3, Backwards Recall; and, Factor 4, Spatial Memory.
The general memory factor, designated from the first unrotated factor, reveals a strong overall tendency of these memory tasks to trend in a constant direction although the "g" of memory is less powerful than the general factor associated with intelligence. This also supports the distinction of memory from intelligence although the two surely overlap (Reynolds & Bigler, 1994b) . The large value of rC (.98 ) and maximal value of s (1.00) show that this general memory factor is constant across race as are the four rotated factors (see Tables 5 and 6) .
The values of rC all exceed .90 for the Promax solution with values of . 94, .93, .84, respectively ) for the Varimax solution and s is significant for each pair of factors. Although the values of I-= for Factors 3 and 4 of the Varimax solution are below .90, they are very close to this value and the Varimax solution is a poorer fit overall to the data than the Promax solution in the combined samples (Reynolds & Bigler, 1996) ; s is significant in each case. The strong fit across groups of the Promax solution and the reasonably good fit of an inferior solution support a consistent view of these factors across groups. The consistency of the factor structure of the TOMAL across race for blacks and for whites indicates the test materials are perceived and reacted to in a highly similar manner for these two groups. Consistent interpretation of performance across race on the TOMAL is thus supported and changes in interpretation as a function of race does not appear to be appropriate based on current results. It is therefore appropriate to consider any ethnic differences in mean levels of performance next.
Means and standard deviations for the 14 TOMAL subtests are given by ethnicity in Table  7 . The MANOVA F of 3.66 was significant (p < .OOl) using four separate estimates (Wilk's Lambda, Pillai's Trace, Hotelling-Lawley Trace, and Roy's Greatest Root). Univariate F-tests yielded only one comparison of any statistical significance. On Letters Forward, blacks scored significantly higher than whites (p < .02) but the magnitude of the effect is relatively minuscule, reflecting only 0.07 of the white standard deviation. None of the remaining F values achieved a p value below .08. The average difference between blacks and whites on the 14 subtests is a quite small 0.032 standard deviations or just under 0.10 standard score points with a range of 0.001 to 0.07 standard deviations, the largest difference corresponding to only 0.20 standard score points. These are clinically insignificant differences in magnitude although the trend seen in the pattern of the direction of black-white differences is interesting.
Blacks tended to score best, exceeding the performance of whites on tests wherein order of recall was crucial. On associative recall and heavily spatially oriented tasks, whites tended to perform at higher levels. The pattern of results echoes staunchly findings with measures of intelligence (e.g., Jensen & Reynolds, 1982; Kamphaus & Reynolds, 1987; Reynolds & Jensen, 1983; Reynolds, Willson, & Hickman, 1989) but the magnitude of the differences in mean levels of performance is notably smaller.
This paper provides the first detailed information on the structure not just of a test (the TOMAL) but of memory as it may be constructed as a neuropsychological and psychometric construct separately for blacks and for whites. Undoubtedly, multiple methods of interpreting an array of memory scores will be beneficial (e.g., Reynolds & Bigler, 1996) as is the case with intelligence tests (e.g., Kaufman, 1994) .
As in the Reynolds and Bigler (1996) study, the factors derived here do not correspond to the content scales originally derived for the TOMAL. These factors seem to be driven by memory processes, thus providing justification for alternative process interpretations of the scales for both blacks and for whites. Should these interpretations differ as a function of ethnicity? Not based on current data. This study deals only with blacks and whites however and other groups must be considered. For now, clinicians should' note that the structure of memory and mean levels of performance on neuropsychological tests of memory are highly comparable for blacks and whites from the normal population. Variations in performance are thus not artifacts of the testing procedures. When variations in the performance of individuals are seen, our obligation as clinicians is to seek alternative approaches and hypotheses to our results and rely upon data-based interpretations that can all facilitate the process of assessment as we seek to provide interpretations that fit the individual assessed and defy efforts to force individuals into preconceived psychometric molds. The unbridled spawning of attacks on the interpretation of within test-within subject variability represented in the works of McDermott and his colleagues (e.g., McDermott, Fantuzzo, Glutting, Watkins, & Baggaley, 1992 ) is simply not an appropriate way to deal with individual and group differences (i.e., treating individual variation as error variance), especially in neuropsychological settings. Rather, individual differences must be viewed as real and appropriate explanations sought for those who don't fit preconceived ideas or collapsed, aggregated data such as seen in the current paper. We must seek more explanations, not fewer. The present paper goes far in ruling out "ethnicity" as a cause for a given score pattern on measures of memory, at least for blacks and for whites. Thus we must look to the individual patient for explanations of differences in performance.
